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Abstract

FERMRE/LHERBE & (Primary sclerosing cholangitis : PSC) Ik FFRADIBE (I KEAEL,
JEEDMRMEMIREZE L ITETHORERETHY),

BRHBICHT2ICES. BENEERNFREROERICEETHEEZSNBD Y,
EEBRNAREOBESN EEENTVWS, PSCEERIERM KB (Ulcerative Colitis :
UC)Z X THREMBHREZEHL,

X&T /) LAEHEMEZAVEEBENAEEORBNEMOER, PSCHUC)BERICSEVWTREAL
HBRLUTHBAMEEOBRIRBR CENBETNTVS, ESICXMNAZHAV—ILBEORE
AEICKYVEERBROBRTIROSNDENSEFENOBRHBOBESN TRE NS,
BEZMEL LARICERTOBEREZEH L LPSCEE10RICOVT,
HEEPOBAMEND16S RNAZAWIEXRT / LB ZTV, UCEERLTREAID NO—JL
HC)E kB #RETL oo PSCEEBICSVTREAD NO—LEEBLTERICBENHEEZED K
MK, FlUniFracfETOFER, PSCEENDEEHROBNMHEIFUC,
BEACHBRLTEUEN ES2ERICBL TV, SSICBHTAEBRNHEEORITOBR,
PSCE£%& Z & L) TProteobacteria(Phylum), 5 T Enterobacteriaceae(Family) "B IZEML TV
2o RICBENHBEE REMREOHEERZHSPICTRILEHIC, BEAREEREYEREEN
DACBALEN7O-ZUYVAZERLEHEFCHS T2 RBMROBTEIT> 2, PSCEE
AROEFEHEYNZEBENIAPSCYITAICEWTHCY T A,

UCRJRAEHLEL THBICEHE F2Th17RAMEML THEY, ESEEAYVARMON T AL L
L T 3,5-diethoxycarbonyl-1,4-dihydrocollidine(DDC)E B EEENEEEZRH . ALDERK
V), PSCRENBAHENBENACE I3RS EZEEFTELHENREICEFS T2 ML
mREN,

Intestinal epithelium serves as barrier for intestinal bacterial invasion, and its disruption is
implicated in bacterial translocation and inflammatory diseases via gut-liver axis, epitomized by
complication of primary sclerosing cholangitis with ulcerative colitis (PSC/UC).

Underlying mechanism of bacterial translocation in gut-liver diseases remains elusive. Here, we
demonstrate that Klebsiella pneumonia (KP) disrupts intestinal epithelial barriers, allowing other
bacterial species to invade into mucosa and to induce gut-liver inflammatory conditions in PSC. We
obtained fecal samples from 10 PSC/UC, 4 nonPSC/UC and 10 healthy controls (HCs).
Metagenomic analyses with OTU and Shannon's index revealed a decreased diversity of the
microbiota in PSC/UC and nonPSC/UC as compared with HCs. The microbiota of PSC/UC showed
a distinct taxonomic trend with a higher prevalence of Enterobacteriaceae family, suggestive of the
presence of intestinal dysbiosis in PSC/UC. Next, we generated gnotobiotic mice inoculated with
fecal samples from individuals with PSC/UC (PSCUC mice). In contrast to HC or nonPSC/UC-
derived gnotobiotic mice, PSCUC mice exhibited higher Th17 immune priming in the liver with a
high susceptibility to the 3,5-dicarbethoxy-1,4-dihydrocollidine (DDC) induced hepatobiliary
inflammation. Our results suggest that PSC-specific microbiota contribute to the pathogenesis by
direct induction of immune responses both in the intestine and the liver.
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Elucidation of the pathogenesis of refractory hepatobiliary diseases via regulation of enterohepatic network

1. HIREBRFROBE

[FEFMEREL4EREE % (Primary sclerosing cholangitis: PSC) (ZFFAS DIEEIZREMNEL, BEDRMEEHEEEES-THEITEORE
EETHY. BRUIZFREICES  EANEERNRREOKRICEETREEZ0NAN G EERREEEZEOBE S TEIA T
%, PSC IFEEITEB KRG % (Ulcerative Colitis: UC)EFE T HRIEMBEBES L. A5/ LENBMEAVVZERHEEED
BENBTOER, PSCHUC)BEHRICEBLTREALLERLTERNAREDORERSRLGLIENRESN TS, S5(2ANOZS
VI EDREREICEVBEREZODETAEOONLZENSEREADERNARF DB EINTEREIND,
REZRELESRICERTOBEREEZSHLI-PSC EHE 10 ZIZOVT. EFEFOBRMEE D 16S rRNA 2R =445/ L
FETL.UC BESIVEEAICO—)LHCO)ELEEBRET L=, PSC BEICHEVWTEE AV MO—ILELERLTHEEIZEBRAE
B ZHMEHIEL, Ffz UniFrac SETOHER . PSC BEENEFETOBRNMEA L UC, BEALLEBLTHEUENELSEMICELT
WV, SHICHERTAEBRAE QBT DOFER . PSC BE(ZHLVT Proteobacteria(Phylum). 1 T3 Enterobacteriaceae(Family)HhY &
RIIZEML TN =, RICIHERAAEELREMREOEEEREHEONCTE-OIC. EEREEEMEMZEE I IORIZBALEL
TJO0—S{bE IR EEE L L BB TR EMEOBFTZEITo-. PSC EEREDEEMEMERIEYIAPSC THR)IZBT
HCYDR UCYORELEBLTHEICE TS ThH7 NS IEMLTEY ., SHICAYTRIEIMD T I RELEL T 35-
diethoxycarbonyl-1,4-dihydrocollidine (DDC)E#EIREEENEELXZEHT-. ULDHER LY. PSC HEMBERNMENHZEERNIZE
(F2REGEZEEFELHBRREICES T SAI8EENTE SN,

2. MIRERRAEEOBE R

Intestinal epithelium serves as barrier for intestinal bacterial invasion, and its disruption is implicated in bacterial translocation and
inflammatory diseases via gut-liver axis, epitomized by complication of primary sclerosing cholangitis with ulcerative colitis (PSC/UC).
Underlying mechanism of bacterial translocation in gut-liver diseases remains elusive. Here, we demonstrate that Klebsiella pneumonia
(KP) disrupts intestinal epithelial barriers, allowing other bacterial species to invade into mucosa and to induce gut-liver inflammatory
conditions in PSC. We obtained fecal samples from 10 PSC/UC, 4 nonPSC/UC and 10 healthy controls (HCs). Metagenomic analyses
with OTU and Shannon’ s index revealed a decreased diversity of the microbiota in PSC/UC and nonPSC/UC as compared with HCs.
The microbiota of PSC/UC showed a distinct taxonomic trend with a higher prevalence of Enterobacteriaceae family, suggestive of
the presence of intestinal dysbiosis in PSC/UC. Next, we generated gnotobiotic mice inoculated with fecal samples from individuals
with PSC/UC (PSCUC mice). In contrast to HC or nonPSC/UC—-derived gnotobiotic mice, PSCUC mice exhibited higher Th17 immune
priming in the liver with a high susceptibility to the 3,5—-dicarbethoxy—1,4—dihydrocollidine (DDC) induced hepatobiliary inflammation.
Our results suggest that PSC—specific microbiota contribute to the pathogenesis by direct induction of immune responses both in the
intestine and the liver.
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